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Abstract (Basic): JP 7231100 A 

An active area is formed by using cpd. contg. catalytic element for 
promoting crystallisation of an amorphous silicon film, a nucleus 



element for promoting crystallisation of an amorphous silicon film, a 
nucleus formation by heat-treatment and a crystallisation by 
heat-treatment at higher temps.. 

USE - A crystallised film is obtd. and a device having high 
productivity and good characteristics can be provided. 

Dwg.1/11 

US 6140165 A 

NOVELTY - A semiconductor device is formed by forming a 
semiconductor film of amorphous silicon on an insulating surface; 
disposing a crystallization promoting material in contact with the 
semiconductor film; crystallizing the film by heating at a first 
temperature of 450-650 deg. C, and at second temperature in an 
oxidizing atmosphere; and patterning the crystallized film. 

DETAILED DESCRIPTION - Formation of a semiconductor device 
comprises forming a semiconductor film of amorphous silicon on an 
insulating substrate; disposing a crystallization promoting material in 
contact with the semiconductor film; crystallizing the film by heating 
at a first temperature of 450-650 deg. C to have a first crystallinity; 
heating the film at second temperature in an oxidizing atmosphere by 
furnace annealing to promote further crystallization of the film to 
have a second crystallinity; and patterning the crystallized film. 

USE - For forming semiconductor device e.g. thin film transistors. 

ADVANTAGE - The invention controls the amount of the catalytic 
element in the solution while enhancing the crystallinity. The 
catalytic element is introduced with a minimum concentration. A silicon 
film of good crystallinity is obtained. 
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ABSTRACT 

PURPOSE: To obtain a crystallizabillty silicon film with an improved 

crystallizability by retaining a compound containing a catalyst element 

single substance or a catalyst element for promoting the crystallizability 

of amorphous silicon film in contact with the amorphous silicon film, 

performing heating treatment at a relatively low temperature, and further 

performing annealing at a higher temperature than the crystallization 

temperature. 



CONSTITUTION: By applying nickel liquid solution for several times, a layer 
containing nickel is formed on the surface of amorphous silicon film. In 
this case, the nickel in this layer is dispersed into amorphous silicon 
film in the later heating process and operates as a catalyst for promoting 
crystallizability. Then, heating treatment is performed in a heating oven, 
thus obtaining a silicon film 12 with crystallinity formed on the substrate 
11. Then, annealing is performed in nitrogen to enhance the crystallinity 
inside a crystal particle. 
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Kfc3l3lMt2 OSriUTr*. ®E<fcS?StBt2 (XDfrWt. 

Cfttoto*. fti3, BMH£XK2 0©JP3t£2 0~5 0 

As*£**.sn* (02 (a) ) . Mimmm2o\i 

}§nt££&#T&fca6©fc©T-&*;&<. »SBEt/^^— > 

©iMXa*£SLfc»&fc:tt, vx£©gMfcailtBI©8i 
#Lfc#SC©«fc«^WtttSleT*D. -ttKHCtdflMb 

[0 0 4 4] rott»t*v>T. mem tmmzi 0 

0 p pm©ryir*mi/fcl»*»l)!*5in 1 MT 

(i ocmftstoi^) -r*. £©», xtr^- 

-1 5£JBV>T5 0 r pmT 1 0#©X fcf >3 — h £33 



7 ) #i?7 - 2 3 1 1 0 0 
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*«*®±^tC^-^7KH 1 4£J£fi£S-e-;5. 
tOWlT. 5#fia«J#Lft|g. Xtt- 1 5 
^T2 00 0 rpm; 6 0f£©;* fcT > K 7-f £*5d 
Tip. ftfe, £©«8tt. Xtft- ±lCi5ViT0~ 1 5 
0 r pmOEMESSli-ftiWS^IIfcoT'b.fcU. (02 
(B) ) 

[0 0 4 5] -€-LT, 5 5 0*0 (2%£B&) . 4I«M 

©iB*Maa*it-ri:tfcj:o, imnmmm 1 2 ©g»a 

fl:*45dfe5. £©f£> =.y$r»a«&ASnfc««-2 2 
10 OiB«*5 2 3TS3n5i5C, =yjr*««lA3Jl 
ft ^ 2 5 ^ t tft£fttcttaj£ft tf£ C ft ton* . 

02 (C) (CiJUT, 2 4«t=y4r;^«tOKttilA$ntl 
»fc*«:feHfctonfc»ttT*9. 2 55&««^|SHCieafl; 
j8M5i:ft:fonfc»«T**. ft*52 5©6S^fCi5V>T 

«. etss (in> <ft*i^fcfe«riEft*t4jcftnnxv» 
^dt^afg^nx^^). 

[0 0 4 6] z<Dmm-cTEMmm&&zfzo t. #6 

nfc^att3*H«. *rJW3WBlnS*l*:«W* sis 

20 0, «*©»a©HlW»Ctt*ftR*»*t3fl#bTV»*C 
Sfcfc. ±BJOJ»*iJffifcJ:*ISafc:Ee© 
». 5S*+TttJj»«flftl 0 0 0 

tT7^-JH/TSii 1 2©i&att££ 'E > ^C|pJJb$-t^- 
*., CClSJCkoT. 13t*ftlCiigJlf&fiLfcfB*£2 5 

[O 0 4 7] HO^Stt^KJTEMl^tSi, gft 
ifi©tt«*Sa©HWBI©«»3i«*SflMkb» L^fc, atK& 

a&«Etbfc«MH»fcxfc:^*S'-ir;i'fti«fi*»iB^oT 

30 tC*)JS'Jbo*&<ftO. *fcjflft>bB;fcft»a8t <~R+ii 

m«±) ©«t5«c^*ttatta*Bt*«#&nfc. 
[0048] *nmm\z.%>^-c. mmmm. &&mm& 

'\Z&VfZ>-y5-)l><Dmm&l XI 0"cm-~ixi 0 
" cm-*©(6BTr«»?IIBT*D, HttizftUfefttttt© 

?gs^^n«Ttc$ijp-rs^t*toitMx**o ^©^1* 

tt??«Et5*5. ±ffi©»fl!ttC.©U*S!©»*©JiE© 
40 [0 0 4 9] *HJ£«SJX^bfc«t5ft^j*{CJ:-pT^J* 
gS^fc*. *^BJ#f,{cJ;*^tC«kn«. x>y^r;l/$- 

y^x^fiiTiAt. ^a{b$-&y u c^a'tta*R«, 

z>&fiM%m&Mfcv, ^n\zmm<DMf$.o>izmz-x.ffi 
ttxg^sx, ««*»«s-rsf^**««8!.iit*n*. 

C©«fc5ftil^ tt<ta*«*fllfl7y«fcJ:oT|ij»3s 

r-5i^ji#ggffl^n*. bd>bft*^, ^attsm 

50 jR©W7y «<t^*«©**aiRWfc 



( 8 ) 
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[oo5o] L^L^*if,, nzikii&mmtfm? 

>^U-h©«<A (gftit) tZ>Z\ttf~ZZZ> 
©x, KfcJi*K©*£MRtt©lsjiS-rs. f£§3!X.*I± 

&#x&*>©x, £©®«£¥s»<*gg©«fl-»(££L 

[0 0 5 1] **lt#ltt. *»91©:fr«5£ 

*JffibTff«LfctStttt3i*»*ffiV»T. TFTSIM 
-T*«T*S. *HS60!lOTFT«. J^f-f^bU 
7f7aol!fl«*8iO F HS»-<»HJ|6ffi0-fc 

[0 0 5 2] 0 3 £*&jfett<Dff;3(X8®*££;K-r. 

£-tn o#^t.s«i i ±fcT*s©aflai*ii (b^-i*- 20 

•f) *j«JBtU -tO±fc»ft;a*J» (B*-&r) £2 0 

[0 0 5 3] fLT. #M&SK 1 0 4 £H£J6fRJ 1 £ 
0 0 A©iP$ICJ5£mr^). J&M^gfirL 
x«. ->^>ab^>iitd;i;>'5>©$D#^U->?>§:fflVi 
XL P C V DX-fElLfc^iSSi^fflV^ £ t tfjtff 

fc*©7?»Bfas©», »nttfla)is2 oas«©j»s 30 

*^BMfc«l©tea*i£tt» ®*®S^^tfcJ:S*S 
[0054] -eLTlOp pmffl-^W^fLfcS 

fla**ii*«oi»#, 5 5 or, 4^p«a©jo^ic«ko 
s»sn*..c:©isftjs!6»tt-?-©»©KfiK:*»t*tsa 40 

J**W©tta«E*»#*EUTV>**«T*a. 
[0 0 5 5] •€•©«, 8 0 0'CX^4 , X2P#P B 1©7— 

1 0 4 StK©ffii£ 10 4BT FTOgttI 

*«*-r*. fit. JPS2 0 0-1 5 0 OA. £C1X 

« 1 0 0 oAcntii 1 0 5 sjgft-rs. n©«Mt:a 

*«»iy'f Mft«BttUT«IB-r*. (0 3(A)) 50 



ftmW-7 - 2 3 110 0 
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[0 0 5 6] d©tt*T*«*F+T©Jl«WftS. 
HKrFI+y-7-V-tf- ($fi2 4 8nm, 
«@2 0 n s e c) fc* W^fti^fraSft^Hgat-TS 

- tT, ->U n >ettlf 1 0 4 bMM&mWk 1 0 5 

©*u©tti8*aciibT'biv». mz. mtwt&m^it 

RTA F-tJ— «. ^7XSgJ 

ajga-e-ric. a*©**5B#?ttfcioj»-r*iitjfl«TSr* 

fc*. M©fift$N0tf?;*©ttft;£&a r £Lft:ft<& 
J: 9*fiT©7=-;i'iH»&:r=-;i'ft4j;ifc3 ci 

[0 0 5 7J -^©&, 2 0 0 0 A — 1 (im©?^ 

;w&£m^e-A&3i&i;L«kox*gj&Lx. cnt/^ 

-~>^U y-fh«10 6*JRW5. 

fc-htf. -t-©ttJ8Tl^W«»bX»7S**. *Jfc& 
tflXte^HSittfllXte. mjE©-t#itgte 2 - 5 V/» 
d©J;-5ICUX, m% 1500~350 
OA, 2 0 OOAiDiSmi 0 9&mtfL-r 

*. (13 (B) ) 
[0 0 5 8] *■©». -f^->H-e>^fe (^?X7H 

— tr>yttit)V»5) Ciot- *TPTOittS*« 
«tc. y-f MgSaSrT^.^iiUXgES'&WtC^FMtl 

> (PH, ) £«V>fc. H-Xlli, 1-4X1 0' 5 c 

[0 0 5 9] 113 (C) CStipCKrFI 

^~>V— U— tf— «12 4 8nm, AUl/XS 2 0 n s 
ec) fei«L.T. ±ie^F*6#;ffi^©^AtcJ;oX)^a 
tt©#fl:Ufcffi#©«»tt£SM*£ii*. k-tf-oi 

150~400mJ/cm J , $f £ U < 
li2 0 0~2 5 0mJ/cm ! X<&£>. Z. o LT. NI 
^F*E©» (») 0 8. 1 0 9$r^J5£-r^<, Ctl?.® 

®*£©->— hjg£tte2 0 0—800 Q/OT»ofc. 

[0060] j-iaigiciivvr, u—tf—yt&m^&ft 

v-3.5>^ , £ffifflLX@^{C 1000-120 

o"c osnre^-tiMUE) *x±#si*\ tm&inJii 

-T^. (5 try F * it— • 7— — 

^©V>:b»$>3 I/— tf-5tt|S|^©^SfflViXfe 

[0 0 6 1] ^©&, ±®(Cffif B 1«feiii#) 1 1 OtLX 
TEOSSIfltLX :ntfftC97"5X7CVD 
ft. feb<«^-l/>t©^JECVDftfe^>V^±SJEC V 
DftizJ:oTtt'ft:SI*K«9$ 3 0 o-oA»*n. S 
Sfig»2 5 0~4 5 0t, «»JA«. 3 5 0t;W. 

MWtc?f*-r^o (0 3 (D) ) 

[0062] ^lx mmummi 1 osi^l 



( 9 ) 

15 

X. mi (E) IC*-r<J:^ICTFTCDV-X/KU-1'> 
>©SS1 12.11 3^MTS. Zf?X-?m 

10 0 6 3) VfrV, &%m&}(D£o\Zl 0 p pm<D& 
«LXWgitt<fc<fTft?c.!:/&*x#-5. m'&lz. frm* 

T3 0 0~400tT0. 1~2S#P^T^— ;i/LT, S 

f£T£. ^tt, ra^tC^tgLfc^ffrOTFT^HJ 

glttT^t^.. n©T FTH V-X/HW> 
i«1 0 8/1 0 9 t7-Y*KMf&m®.l 1 4^tlT 

£fcl 1 5&N I ©m^wgr&gB^-t&s. 
[0 0 6 4) ^mmm<Dm^mmvrcm^. 

IZWtETZ-yt-jKDmm*. 3X10"cm-'8g, 20 
S^Utt, ^nJ^T©. 1 x l 0" cm-'~3 X 1 0" 

c m - * T'*-5 znz. ^mmmxi^m^nrzT f 

Tte. f£!bgd*N^*JPX2 0 0 crrf /VsW© 
t>©d^#e,tlT^-S., £fc> L^V^fflfiJE (V lb ) t>/jN 
£<&#&4#tt£#Lx^*;i£/mi2£nx^. £ 
<=>»;:> iiftw^ytfci i o%ufoxaF>z>z\jit>m 

r>^$E±ti.mg,it£'&jLm<DMM. (^mmmxas o o 
■c) mmm\z£.z>mgk&<D%b&£iz£.z>j:m\z£.z>*><D 

t.^TLibtlZ,. 6 5 OX^Of^SlC^SgJIflSl*! 30 
C9*-**iJfflbfcJS^JC«. N?t^iT'15 0cirf 
/V s£U;©fcC7)$T^lc*#^d<h7&*X§£#, 

[0 0 6 5) *SHS^J»ci3V^x«^>^;i/y-r h^ffi^ 

7^7>K©X-y^>^£Sgb;t&lC«2a 

[0066) [Hig«si4) *^js^hc*5v^x«> nmm 

2lZ7K?£o\Z—y5-)l&Mtf(mzmAh, ^©bb»^ 

<=>8t#ft (smzw-ffti^) \zMs8.&vtzi$t$.*m 
)mm&z<bizig.<?z>z\iitfx'$. T/H7©tgM 

#X€£. 

[0 0 6 7) 0 4iC**iSC»J©f^MXg$^-r. sr. 50 
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5ISfi2 0 1^#U TEOStlEi$^Xi: 
LT7'5X?C VD&Ki-^XJP;* 2 0 0 0 Ao>mt& 

«x#^*s^-tc«cio9xa«««x#^o tlx 7? 

X?CVDSl;±9X f$ 5 0 0~1 5 0 0A. 08*. 
« 1 0 0 0 A©35tt ( 1 §*!> 0#S»a^S 2 0 3« 

^(c]HiKWtc^$ 5oo~2oooa. mxvs. 

1 0 0 0 kV>mimMm2 0 5£75XvCVDj£lC.J; 

■px^a-r^). -^l-x. ^basm2 o 5^sj?wicx 

7f>^LX ^iSS*©IUjLfc5l«S2 0 6 
[0 0 6 8) ^ClC, HSS^J2tCSUfc^lC<tO^S'(k 

(££XteIi^i&}gii$) mftTZ. WWtmWi'Plz&VZ 

—ytDwmmti oop pmx^-5. -torn. WMfc 
nmm^^mt^mm 2 x^ v tz & © t ^1— x* 

[0 0 6 9) ti#igTT5 0 0-6 2 0 

3SISI2 o 3 Srig^b-r^. ^S^ktt, nyirJWt 
ifl^ilfc®^2 0 6^thMttX 

i£n&&o\zmmzttvxwtrt£j5\pi\zmfi-*z>* m\z 
&^x\tmm.2 o 4 \$-y*r)\,frjM.mmx2 tixmm.it 

LfcgfcJh m&2 0 Z\tm.Jj\pi\zMitLTzUft$:m 
To Z.V>2 0 3X*^tl-5^|S]^©^S«. 2 5£tm 

f§gx$>-g>. £fc*©iSiij£S;£ftfcMRlii& (ill) Hi 

■}5faX$>Z>Z. £iSmm-2tLX^2>. (0 4 (A) ) 

[0070) ±iziam:mm\z£z>%iM,itj:mcDmiz. m 
<tmmm2 o 5&£mm\zx.'y^>?v. 
(c i o 5 oxx6 oftmm<z>i$umT——)v&mm'PX' 

§k&<Dfa±tmm\zi o o oAg^©i^^bMd^^$ 
[oo7D ^t, nmitm&m&Tz. ^tx ^« 

l2 04$h , 7-fI-y5 1 >i'LX S«©S1±effi^2 
0 8^*t5. CICD^. 0 4 (A) T2 0 6X^c?n 

rzmm\t. =.y*r)W\g.mmAzntzmmx&r> . 

^^^«SIC?^ft-r^ffi^Xfe-5. ^S^SO 

gg^nxv^. insoswitis, tfD^m^mmztt 
uit-y ^;i/©?gs*m 1^ ^ t tmw b x v> * . l 

*^X. *HiS0IJJC43ViX«, S14S2 0 8JC*5^X. 

mtl*>f3.^£5iZlB!&&&mLtz. 

[0 0 7 2) ^E-CD^. TEOSSIWcLPCVDlCt 
oT, S«Sr8 0 0*C~8 5 0X:lCjElD^L.fc«MX«ta 

«r*Bfeflai*«i2 0 9t&5. coiEftS$i2 o 9 



17 

CDP£til 0 0 OAitS. (04 (B) ) 
5I£^T. y-f h«S<hft£P£*:teB£K-yb-7c 
^^a^SrLPCVD^lCiD 1 0 0 0 A~4 0 0 

0 AcDJp^lcj&BIU /^-r>^LT, y-f MIS2 

1 0£«2j£T5. (0 4 (C) ) 
[0 0 7 3) *lC, <^">K-e>yS (^5X7H- 

zyifmtbwo) icjcot. sttJisw? (v-x/h 
w>. ?-f^ji'$atj£-r%) icy-f fs@2 i o^-? 

*^7-f> (PH, ) lraattJE£ 6 0 ~ 9 0 k 

V, mtf8 0kVtf5. K-XittlX10"~8 
X 1 0" cm '. fclAfcfv 4X10" cm-'tn. H 
Nf(0^f«2 1 2t2 1 3«»AT«C 

[0 0 7 4) *-<Z)tft. g^flItT6 0 Ot, 1 2R* 
IHJnfcfcfrU. ^^©gtt*b£*i;Lftr3 7c. 

1 BIHWWBST * - 1 te#R6*Pte«g £&T£ it -5 © tc 
igcUT, 6 0 0 OAoSftifl2 

[0 0 7 5) lt. mmz&m®)2 14.21 5icn> 

2 17. 2 1 8^^fi£-T^>. S^tC. l^UE©7k3SS?ffl 
ax-3 5 0t, 3 0ft<DT-—Jl$:i$Z:l3i\,K TFT* 

ft^y^r-fXThUv!? xhss^^s-b-*. (0 

4 (F) ) 

**J6«Tf^« b T F T \-tfe&W)&Z&Z> ii^Tt 

10 0 7 6) (sussey 5)S5 \z^mmoy^m.j:m<D 
mwrnzak-r. *-r. s^»«5 0 i±i;x/v?^"j> 

ytet c t^TJP$2 0 0 0 A09&{L3£3?©TiftBi5 0 2 

tttJc^T. J¥£ 500~1 500 A. 0<J;U£l 0 0 0 
A©JH4 (IS) (D#SSa*JK*J«K-r-5. tLT, 
$J60!l Tf^bfc^SHcJ; 0^^SmM©*®»c^S 

TS^II (^C^CEE) . 5 5 0t. 4^f^7— —)l 
bT^JUfc^-frS. -t LT. 1 0~ 1 0 0 0 At 

mftO^:#$lCX-y^>ybT. StfCDgPltBt (TFT 
0)t£&m) S 0 S&Mti!.?*. (0 5 (A)) 
(0 0 7 7) -e<E>Sc. 8 0 0—1 1 0 CC. ftSlfttCtt 

i o o ox;<DWLmnm9L<p~?2mmmm7=.-)i>*mT 

K, &ffiHbBI#"=>ft:-5y— h$fe^5 0 4 5r^$ 5 0 0 

~i 5 o oa. mz.ui o o o AwiP^jc^-r^. a 
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*®#5 0 A£Uba§W>b-. i^*i:L.T. gPStSl^ggtS 
ft£;i±:T:&-5. -Tft*^, it&ftJltiii-^ffcJiSit^B 

^i^nsett^s. ^bsm^off^tt^b^n^ 
^Mo2isx i a&^©T. i o o o Aoimz ommm* 
mthx. i o o o Awmt&mmz'&tzm'&iz 
«. n^fz&m&vBz \zs o o Ati^^ttc^^o 

[0 0 7 8) gtSHfctCk-DTBHb&PfelglS 0 4$«L 
10 fc©*>. -®Hfc-gjji#Bla (15UE. 10 0%) . 6 
0 0'CXf2^P B 17n-;i/-r^. (05 (B) ) 
?I§1^T. ^EECVDfe(C«fc-oT. iS3 0 0 0~8 
0 0 0 A. «*tf6 0 0 0A(D^m^m (0. 0 1- 
0. 2%©P£^tf> £j£M-f3. -tbT. SflJl 
yf>^LT« y-f MS5 o 5&Mf$.-rz>, 

>y*s (y7X^H-tf>y^tfe*p) icj;t>T. g 
tt^ffi^c (v-x/hw>> ?^*;i.£«ij£-r*) tc 

20 [0 0 7 9) H-tf>y^Xi:LT. 7^X7^> (P 
H, ) £)JJV>. iD^mffi*6 0~9 0 kV. Mxtf 8 0 
kVtn. K-Xiliixi0"~8xi0"c 
m\ 5X 1 0 IS cra-'in. C©^. N 

S©^F*6#3ffi« 5 0 6^ 5 0 7 35^fS$tl-2>„ -e©^. 

g5S<p6 o otTi 2v%Nmt7--)v>®mzm\.x\ * 

ttlcioTfea^. (05 CO ) 
[0 0 8 0) HftfcJlO^lhCfilttftlgtt. 

30 *^«#S»^J;Ofe^^bbfc^^«©iR$n 
^-r<. ioo or«±©i^7zi-;Kct>ES5!-r^^ 

toftT^-^&ilft'SCtasT^. -^(DKW. 15=? 

xmfo^\zw.w.2n\z<^ i&mf\-yti$% ? x&mz®. 

JR$n-5*i. oJ^-ia^^ (?£fi0. 5 — 4 Mm) tt 

**a«W« t ft: -5 IS lc*5 ViTligS^^T* ^> t V» 

[0 0 8 1) ggViT. 6 0 0 0 A©K-(ba^K 5 0 
40 S^iWSfettTX^X^CVDttia-pTMt 
-5. Cl©B^I6^<»iLT«#U-f 5 H^bTtxk 

S£f^><!:7;i'5r')A©^IilC ( tc.TTF 
T©m@ • BB^5 0 9. 5 1 0SMn. ft«(C. 1 
^EE©*^I?H^,X* 3 5 O-C. 3 0^cD7-— ;i/*i5d 
ftVV TFTSr^fig-r-5. (0 5 (D) ) 

[0 0 8 2) JiB2tC^T77feT^e»tlfcTFT©^WjS 
«110~150cm' /V s. SMfiO. 2 — 0. 5 
V/fixT&o*:. ^ft^ftJCioTV-X/H 
50 W>t:t^MH-t:>ybfcP5 1 t^H!TFTfc 



( 
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ftmistztz.*. &mmt9 o~i 20 cm' /vs. 

SffiteO. 4~0. 6V/jgTi&l3. &*0©P VDS:^ 
tz. 

[0083] immm 6 d ^arama, 0 6 iz^-rna 

< ltt«D^7XSS±IC5 f W7.7 p U'— CPU. * 
[0 0 8 4] 0 6tC:fcV>T. XiJ^-httt. flWif**> 

wztitzm^&mwo* mmmmmz%&h. mm 

[0 0 8 5] CPUi^^'J-«iiS©zi>e3.-^W 

[0 0 8 6] (H1W7) #^JS0i|£0 7~01 1 

Wivfim&TKir. 5^Sffi7 0 1 £7 0rj§!Hfc*i5i7K£ 

Lfc©*>. *rty$mz&.iTmZ2 0 0 0A©&-ftl£ 
iiiBl7 0 2£ift«l,fc:. ^7X7 C VDfttC J: 

oTJPS 5 0 0 A©#a»amK^*«ufc. fi£Ig|l$© 

[0 0 8 7] ^-tX. *$£7 0X:<Z>l&fr7>*:-7® 

i * j:^ 2 1 mm \zmm- v tr^mm&x tr > a 

>^»Cj;oT^bfc. WK-5»^r^O»flrttl Op 
pmtLfc. ^©St. ^yn-^S^rtJC^oT, it 

mt*r<D'&<D. 5 5 0"C. 2 ^^CD^^kSr g#) izt2> 

n:m<D2mmzftVT&z.t£-}tz. c©«tpicbx. *s 

SttSiK7 0 3^#fe. 

ioo8 8] &mmmm<DWtit&mm&mwtt 



11 ) #Pi¥7-2 3 110 0 

20 

^-yg^^y-ffcT^^A^S 0:1:5 0 ©it^T 
fc. (07 (A) ) 

^LT, 5 5 OttmfslOiift&feu&oTgil 

$l^H7'fX7f>^UT, &#©?Stegffi^ 7 0 4 

(Nft^TFTffl) .7 0 5 (PftMTFT 
/B) Zfc&lVtz. (0 7 (B) ) 
10 [0 0 8 9] Wz. -f K-kT> Affile J; oT, m& 

£zmm&miR&)\zm&m\z&Av. NftwsiTF 

TOV— 7.7 0 6, Fl/-1*>7 0 7. P^^STF 
T©y-X7 0 8. HW>7 0 9^lfc.JI©H 
-X»te5x 1 0" cm". iOiS«ffifil 0 kV. mm 
© H— XS« lXlC'cm - ', JOJSflEEtt lOkVt 

ttz. ^vt. mt&mvummzf&HLtz. (07 

(C) ) 

[0090] si;. 5 5 0X:Timffi<Z)mMfc$:iSZ\l3. 
o Tf£ttJl«i|£©«® Icf^&fcgsif Vfzm. 
20 TEOS^fflUfc^XTCVDStCi^T. i$12 

0 0 Aomit&mm7 1 o^Jtaufc. fn, 8 0 0 

"C. 3 0ftV>mT--)l® : W$:i$Zte-z>tz. d©f&. * 
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